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WALTZ, Adnministrative Patent Judge.

DECI SI ON ON APPEAL

This is an appeal under 35 U.S.C. §8 134 fromthe
examner’s final rejection of clains 1 through 19, which are
the only clains pending in this application.

According to appellants, the invention is directed to a
st eam net hane reform ng (SMR) process for producing an
essentially pure hydrogen product and an essentially pure
car bon nonoxi de product wherein the SMR process is integrated

with a reverse water gas shift reaction process which utilizes
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a series of adsorption and purge steps (Brief, pages 4-7). A
copy of illustrative claiml is attached as an Appendi x to
t hi s deci si on.

The exam ner has relied upon the follow ng references as

evi dence of obvi ousness:

Sténner et al. (Stdnner) 4,491, 573 Jan. 1,
1985
Keef er 5, 256, 172 Cct. 26,
1993
Dandekar et al. (Dandekar) 5,449,172 Sep. 12,
1995

(filed Aug. 1, 1994)
Ki kuchi et al. (Kikuchi), “Hydrogen Production from Met hane
St eam Ref orm ng Assi sted by use of Menbrane Reactor,” 509-515,
Nat ural Gas Conversion, Elsevier Science Publishers B.V.,
Anst erdam 1991

Appel I ants have relied upon the follow ng reference in
rebuttal to the exam ner’s rejection under the second

par agraph of 35 U.S.C. § 112:

Twi gg, ed., Catalyst Handbook, 2nd ed., pp. 283-289, Wlfe
Publ i shing Co. (1989).

The clains on appeal stand rejected under 35 U.S.C. §
112, 91, *“as containing subject matter which was not descri bed
in the specification in such a way as to reasonably convey to
one skilled in the relevant art that the inventor(s), at the
time the application was filed, had possession of the clained
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i nvention.” Answer, paragraph bridging pages 2-3. The clains
on appeal also stand rejected under the second paragraph of
section 112 “as being indefinite for failing to particularly
poi nt out and distinctly claimthe subject matter which
applicant regards [sic, appellants regard] as the invention.”
Answer, page 3. Cainms 1-9, 11-17 and 19 stand rejected under
35 U.S.C. §8 103 as unpatentabl e over Dandekar taken with
Keefer and Stonner (id.). Cdains 10 and 18 stand rejected
under 35 U. S.C. 8§ 103 as unpatentabl e over Dandekar taken with
Keefer and Stoénner further in view of Kikuchi (Answer, page
4). W reverse all of the exam ner’s rejections essentially
for the reasons in the Brief and the reasons set forth bel ow
OPI NI ON

A. The Rejection under 35 U.S.C. § 112, Y2

The cl ai ned subject matter shoul d be anal yzed for
defini teness under the second paragraph of section 112 and
then for conpliance with the first paragraph before the scope
of the claimed subject matter can be conpared to the applied
prior art references in a proper analysis under 35 U S.C. 8§

103. See In re Angstadt, 537 F.2d 498, 501, 190 USPQ 214, 217
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(CCPA 1976), citing In re More, 439 F.2d 1232, 1235, 169 USPQ
236, 238 (CCPA 1971).

“The | egal standard for definiteness [under section 112,
2] is whether a claimreasonably apprises those of skill in
the art of its scope. [Citations omtted].” |In re Warnerdam
33 F.3d 1354, 1361, 31 USPQ2d 1754, 1759 (Fed. Cir. 1994).
“[T] he definiteness of the |anguage enpl oyed nust be anal yzed
- not in a vacuum but always in light of the teachings of the
prior art and of the particular application disclosure as it
woul d be interpreted by one possessing the ordinary |evel of
skill in the pertinent art.” Angstadt, supra; More, supra.

The exam ner has stated that the ternms “high,”“low and
“mediunmi in clains 11 and 19 on appeal are subjective and thus
unclear, and the term“predetermned tinme sequence” in claim
1, part (c) and claim 12, part (e), is unclear in the basis
for determning it (Answer, page 3).!

Subj ective terns such as “high,” “low and “nediuni are

not necessarily indefinite and unclear. Wen a word of degree

! The examner’s final rejection of the clainmed word
“isothermal ” under section 112, 2, is wthdrawm. See the
Answer, page 6.
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is used, it nust be determ ned whether the specification
defines or limts this word and whet her one of ordinary skil
in the pertinent art would understand what is clainmed when the
claimis read in light of the specification. See Andrew Corp
v. Gabriel Electronics, 847 F.2d 819, 821-22, 6 USPQ2d 2010,
2012-13 (Fed. Cir. 1988); Seattle Box Co., Inc. v. Industria
Crating & Packing, Inc., 731 F.2d 818, 826, 221 USPQ 568, 573-
74 (Fed. Cir. 1984). Here we determ ne that appellants have
subm tted evidence that one of ordinary skill in the art would
have understood the claimed words “high,” “low and “nedi unf
inrelation to high and | ow tenperature water gas shift
reaction catalysts. See attachnent A to the Brief (Tw gg).
Al t hough Twigg is not specific to copper/zinc oxide catalysts,
it is our opinion that sufficient criteria are set forth in
Twi gg for one of ordinary skill in this art to understand what
was neant by the claimlanguage with respect to any specific
wat er gas shift reaction catalyst.

The initial burden of presenting a prima facie case of
unpatentability on any ground rests with the examner. See In

re Cetiker, 977 F.2d 1443, 1445, 24 USPQR2d 1443, 1444 (Fed.
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Cr. 1992). Wth respect to the phrase “predetermned tine

sequence,” the exam ner has not net this initial burden of
establishing that one of ordinary skill in the art woul d not
be apprised of the scope of the claim keeping in mnd that
the claimnust be read in light of the specification. See the
speci fication, page 20, where the predeterm ned tinme sequences
are exenplified, and page 26, where the sequence periods are
expl ai ned.

For the foregoing reasons, we determ ne that the exam ner
has not established that the clained | anguage is indefinite
and unclear to one of ordinary skill in the art when read in
light of the specification. Accordingly, the examner’s
rejection of the clains on appeal under 35 U S.C. § 112, Y2,

i S reversed.

B. The Rejection under 35 U S.C. § 112, 11

The exam ner finds that there is no support for the
specific negative limtation “wherein the weakly adsorbi ng
purge fluid is a fluid other than a CO enriched fluid” in part
(c), step (3), of claim1l on appeal (Answer, page 3).

Appel lants submt that there is inplicit basis or support for



Appeal No. 1998-1273
Appl i cation No. 08/624, 148

this phrase when steps (3) and (4) are read together (Brief,
pages 9 and 11).

An ipsis verbis disclosure is not necessary to satisfy
the witten description requirenment of section 112. The
di scl osure need only reasonably convey to one of ordinary
skill in the art that the inventors had possession of the

subject matter in question. See In re Edwards, 568 F.2d 1349,

1351-52, 196 USPQ 465, 467 (CCPA 1978). W agree with
appel l ants that steps (3) and (4) of claiml1, part (c), when
read together, reasonably convey to one of ordinary skill in
the art that appellants had possession of the phrase in
guestion since step (4) nust be a countercurrent purge with “a
CO-enriched fluid” sufficient to desorb the weakly adsorbing
purge fluid of step (3). See the specification, page 40,
lines 1-7. The “weakly adsorbing fluid” in step (3) nust be
capabl e of being desorbed by the CO enriched purge fluid of
step (4).

For the foregoing reasons, we determ ne that appellants
have provided inplicit support that would reasonably convey to

one of ordinary skill in the art that appellants were in
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possession of the subject matter in question in claiml, part
(c), step (3). Accordingly, the exam ner’s rejection of
claims 1 through 19 under 35 U.S.C. § 112, 91, is reversed.

C. The Rejections under 35 U.S.C. § 103

The exami ner finds that “Dandekar teaches in col. 2 line
60-col. 3 line 68, col. 6 lines 25-40, col. 8 lines 20-45 and
col. 10 lines 20-65 reacting steam and net hane at 270EC and 5
atm pressure, renoving water, pressurizing (which increases
the tenperature; PV=nRT) and ultimately passing the effluent
gas streamthrough a PSA process.” Answer, page 3. The
exam ner further finds that “Dandekar differs in not teaching
the reformng tenperature, the anount of catalyst or the PSA
separation.” 1d. Therefore the exam ner applies Keefer to
show t he PSA separation and Sténner to show the reformng
tenperature. Answer, page 4.

As noted above, it is well settled that the exam ner
bears the initial burden of presenting a prima facie case of
unpatentability. See Qetiker, supra. Here the exam ner has
not presented any convinci ng evidence or reasoning that the

separation steps of Keefer are operated isothermally as
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required by claim1l1, part (c). The exam ner has cited
Dandekar as suggesting tenperature control or isothernmal beds
(Answer, page 3, citing col. 7, Il. 35-45). However, this

di scl osure in Dandekar relates only to attenpts to “mnim ze
the tenperature increase” in the reactor beds and does not

di scl ose or suggest isothernal operation (see col. 7, II. 37-
38) .

The examiner cites col. 13, |. 30-col. 14, |. 40 of
Keefer (Figure 8) to show the enbodi nent of Keefer directed to
the water gas shift reaction (Answer, page 4). However, claim
1, part (c), step (1) calls for reaction conditions sufficient

to convert carbon di oxi de and hydrogen to carbon nonoxi de and

water, i.e., the reverse water gas shift (see the
specification, page 1, |l. 11-16, and page 8, Il. 1-10). The
exam ner has not expl ai ned why one of ordinary skill in the

art would have nodified the reaction conditions of Keefer to
attain the reaction conditions required by claim1l on appeal.
The exam ner has al so not expl ai ned by convinci ng evi dence or
reasoni ng why the prior art discloses or suggests the
“predeterm ned tinme sequences” as required by claim11 on
appeal. Furthernore, the exam ner has nerely stated that

9
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“Keef er teaches the clainmed countercurrent gas flow and
adsorbent” and teaches a purge gas with recycling (Answer,
page 4). However, the exam ner has not particularly pointed
out where the clainmed order of countercurrent depressurizing
and pressurizing steps with countercurrent purging steps was
di scl osed or suggested by Keefer (i.e., the steps of claim1,
part (c), steps (2) through (5)).

The exam ner has al so not presented any convincing
evi dence or reasoning for the notivation set forth justifying
t he proposed conbi nati on of Dandekar and Keefer, i.e.,
“because doing so recovers the non-reacted gases and makes the
process nore economcally efficient.” Answer, page 4. The
nmotivation to conbine references may cone fromthe references
t hensel ves, the know edge of those skilled in the art, or the

nature of the problemto be solved. See Mcro Chem cal Inc.
v. Geat Plains Chemcal Co., 103 F.3d 1538, 1546, 41 USPQd
1238, 1244-45 (Fed. Cr. 1997). Here the exam ner has not
identified where the suggestion to conbine the references as
proposed can be found, why one of ordinary skill in the art

woul d have been notivated to recover non-reacted gases, and

10
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why addi ng nore process steps woul d have been nore
“economcally efficient.”

The exam ner has applied Stonner and Ki kuchi to show the
reform ng tenperature and a noble netal steamreform ng
catal yst, respectively (Answer, page 4). Accordingly, these
references do not renedy the deficiencies discussed above with
regard to Dandekar and Keefer.

For the foregoing reasons and those set forth in the
Brief, we determ ne that the exam ner has not presented a
prima facie case of obviousness in view of the reference
evi dence. Therefore the rejections of clains 1-9, 11-17 and
19 under section 103 over Dandekar taken wth Keefer and
Stonner and clainms 10 and 18 under section 103 over these
references further in view of Kikuchi are reversed.

D. Summary

The rejection of clains 1-19 under 35 U.S.C. § 112, 92,
is reversed. The rejection of clainms 1-19 under 35 U.S.C. 8§
112, M1, is reversed. The rejection of clains 1-9, 11-17 and
19 under 35 U.S.C. 8§ 103 as unpatentabl e over Dandekar taken

with Keefer and Stoénner is reversed. The rejection of clains
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10 and 18 under 35 U. S.C. § 103 over Dandekar taken with

Keefer and Stonner further in view of Kikuchi

The decision of the exam ner i s reversed.

REVERSED

THOVAS A. WALTZ
Adm ni strative Patent Judge

PAUL LI EBERVAN
Adm ni strative Patent Judge

BEVERLY A. PAW.| KOASKI

Adm ni strative Patent Judge

ig
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APPENDI X

A process for producing carbon nonoxi de which

conprises the steps of:

(a)

(b)

(c)

reacting a feed stock conprising nethane and water
in the presence of a steam nethane reform ng

catal yst at a tenperature ranging from 700°C to
1000°C and a pressure ranging from2 to 50

at nospheres to forma reformate conprising hydrogen
car bon nonoxi de, carbon di oxi de and unreacted

f eedst ock;

removing water fromthe reformate to forma water-
depl eted refornmate and heating the water-depl eted
reformate to a tenperature ranging from200° to
500°C to form a heated wat er-depl eted refornate;

i ntroduci ng the heated water-depleted reformate into
a plurality of reactors operated isothernmally in a
predeterm ned tined sequence and according to the
foll ow ng steps which are perforned in a cycle

wi thin each reactor:

(1) reacting the heated water-depleted reformate at
a first pressure in a first reactor containing
an adm xture of a water adsorbent and a water
gas shift catal yst under reaction conditions
sufficient to convert carbon di oxi de and
hydrogen to carbon nonoxi de and to adsorb water
onto t he adsorbent and w thdrawing a CO
enriched streamunder a relatively constant flow
rate at the first pressure;

(2) countercurrently depressurizing the first
reactor to a second pressure by withdrawing a
m xture conprising unreacted feedstock, carbon
nonoxi de and wat er;

(3) countercurrently purging the first reactor at
t he second pressure with a weakly adsorbi ng

14
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(4)

(5)

purge fluid with respect to the adsorbent
wherein the weakly adsorbing purge fluid is a
fluid other than a COenriched fluid to desorb
water fromthe adsorbent and w thdrawi ng a

m xt ure conpri sing unreacted feedstock,

car bon nonoxi de and water;

countercurrently purging the first reactor at
the second pressure with a CO enriched purge
fluid which does not conprise hydrogen and
carbon di oxide to desorb the weakly adsorbing
purge fluid and withdrawing a m xture conpri sing

t he weakly adsorbing purge fluid, carbon
nonoxi de and water; and

countercurrently pressurizing the first reactor
fromthe second pressure to the first pressure
with the COenriched purge fluid prior to
commenci ng anot her process cycle within the
first reactor.
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